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We human beings have individual lineaments. The differences in the shapes of head and face (=
craniofacial morphology) are also found in other species. At the same time, craniofacial
morphology exhibits specificity according to the species. It is interesting how the individual
differences are developed with the limitation of the shape as the species. It is clear that both
genetic and environmental factors involve in the craniofacial morphology. However, few analyses
have been undertaken about the environmental effects to the individual diversity observed in this
morphology. In this study, craniofacial morphology of the medaka, a small fish, was examined to
assess the degree and direction of the environmental effect.

Here, in order to examine only the environmental effects, | used the Hd-rR strain which is a
genetically homogeneous medaka strain. It had been suggested that the differences in the
craniofacial morphology were observed between the Hd-rR medaka bred in different conditions
from 2 months post fertilization (mpf) to 4 mpf, that is, from the period just before the maturation to
the period fully maturated. Taken the above, the Hd-rR medaka have been bred in the common
condition until 2 mpf, and then, separated in the different densities or temperatures. For the
density, three points were examined: 10, 15 and 30 fish per 1L. Comparisons of the Hd-rR bred in
those densities until 4 mpf revealed that the structure anterior to the eye were smaller relative to
the posterior part in the fish bred in higher density. Water temperature was examined three points
(23, 27.5 and 32 °C). Interestingly, the morphological feature found in the higher density was also
observed in the lower temperature at 4 mpf, indicating that smaller anterior part of the craniofacial
morphology might be a common phenotype generated by breeding in less suitable environment for
medaka. Additional effects were observed for temperature, such that fish bred in lower temperature
showed the snout at more ventral position and the thicker structure just above the eye.

In summary, it became clear that only two month breeding of young fish in different conditions
made statistically significant differences in the craniofacial morphology, suggesting that the
environment may affect to the craniofacial morphology more strongly than expectation.
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Environmental effect to the craniofacial morphology of the medaka

1. BIEERREREOBUE

EAetDENBIZIZTBEAENRDHONS, ZOL-EREOR (=EEEEME) DENIthOEYETCEHERINATSY.,
Iz L;C%EIEI?E0)ﬁ,’éﬁzm\%ﬁlTﬂil%%b\ﬂ/ﬁ%héom\ FEEICEFKZEN, BRICITECERLIREZEROMAMNEHLE
[FEALMEN, BEERMNEZZEEIZDNTIL., FEAEBRNEINTOAELD, ZFCTERME TR/ AE TH LA DEAL.,
HEERENEEEEmMEIC Efzé%ééénﬂﬁu_o

AR ETIEHIIREOEEDAHETMT S50 BIGHICH —H AT AR R D—DTHD Hd-rR REZ R =, SR BRARE]
DEAT, RAETOZHER 27ANORBALESZZREZ 4 7ADBOA ERHIRBIZTHBLE T CLEZERBEIZZED
HLBIENTREENTNV =, 20RO . Z2HEZ 25yAFETRIRA—DEBEETHABL. TORZRE®% 4y BETEERELLERZEDOKE
‘F'cﬁhd’é_ttu‘:oﬂilﬁm‘ﬁ DUVTIX, 10, 15, 0 K AL D=ZBYEFHRFELTHEL-, TORE. HEEELBELSIC
h, BRMNSERELEBICERLVATICH LB ENERADEELYDENMI/NSKEZERAEO N, — A KEFHE (X 23,
275.32°CO=@YZEAL=, BB KENEWVSEEIC. ZEOZELRZDIERIABERIN:, SEESLTEKETRCIERIER
WEIN=2EN L, BEYRTEIDIEE A HI/NSKEDIERENSDIX., RABTBRENATHICESTRIGEVVREEIC - =EEICRN
HEBORBETHAAREMEN R EINT=, SHICABTKEICEAL TEF-AERIBERIN - KEFABLE-AL. WAKYIERIZ
FMEL. RO LORINEYRGSERMNZEDHONT=DTHS,

UEXY,. HEBRERELEZEAZ 2 7 ABEVNSEWHBIREZEZA CTHE TS T HEMICEEELENELHIENBHS
Mehot-, COBZEE. FTRLUEICBEDEZEA KT LERLTLS,

2. MERREEOME FER)

We human beings have individual lineaments. The differences in the shapes of head and face (= craniofacial morphology) are also
found in other species. At the same time, craniofacial morphology exhibits specificity according to the species. It is interesting how
the individual differences are developed with the limitation of the shape as the species. It is clear that both genetic and environmental
factors involve in the craniofacial morphology. However, few analyses have been undertaken about the environmental effects to the
individual diversity observed in this morphology. In this study, craniofacial morphology of the medaka, a small fish, was examined to
assess the degree and direction of the environmental effect.

Here, in order to examine only the environmental effects, I used the Hd-rR strain which is a genetically homogeneous medaka
strain. It had been suggested that the differences in the craniofacial morphology were observed between the Hd-rR medaka bred in
different conditions from 2 months post fertilization (mpf) to 4 mpf, that is, from the period just before the maturation to the period
fully maturated. Taken the above, the Hd-rR medaka have been bred in the common condition until 2 mpf, and then, separated in the
different densities or temperatures. For the density, three points were examined: 10, 15 and 30 fish per 1L. Comparisons of the Hd-rR
bred in those densities until 4 mpf revealed that the structure anterior to the eye were smaller relative to the posterior part in the
fish bred in higher density. Water temperature was examined three points (23, 27.5 and 32 “C). Interestingly, the morphological feature
found in the higher density was also observed in the lower temperature at 4 mpf, indicating that smaller anterior part of the
craniofacial morphology might be a common phenotype generated by breeding in less suitable environment for medaka. Additional
effects were observed for temperature, such that fish bred in lower temperature showed the snout at more ventral position and the
thicker structure just above the eye.

In summary, it became clear that only two month breeding of young fish in different conditions made statistically significant
differences in the craniofacial morphology, suggesting that the environment may affect to the craniofacial morphology more strongly
than expectation.
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